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NOTE: This gui de specification covers requirenments
for internal conbustion engine and electric notor
driven fire punps and associ ated equi pnent.
Conmbustion engi ne drive nmust be provided, unless
electric power is provided fromtwo separate sources
or the KSC AHJ deens the power source to be
reliable. Dual drive punps are not permtted.
System requi renents nust conformto KSC- STD-F- 0004
(latest revision), "Standard for Fire Protection
Desi gn" and NFPA 20, "lInstallation of Centrifugal
Fire Punps."
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Configuration, and nmi ni mum sizes for each piping
system (see Table 2-20 in NFPA 20);

2. Location and type of each punp, controller, test
header includi ng associ ated equi pnent housekeepi ng
pads and appurtenances;

3. Capacity of each item of equipnent, including
showi ng the size of all floor drains and their

| ocations. Ensure the mninumsize floor drainis 6
inches 152 nmillimeter. Show the pitch of the floor
al so.

4. Locations and details for special supports for
pi pi ng; and

5. For pipe larger than 12 inches 300 nmillineter,
details of anchoring piping including pipe clanps
and tie rods.

6. Redundant punping shall be provided for al
i nstallations.

7. This specification is intended for use as part
of a performance based criteria, with the detailed
engi neering cal cul ati ons and design to be provided
by the Contractor. The preparer shall evaluate the
exi sting water supply and estinated system
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requi renents to provide an approxi mati on of the

actual punp capacity and pressure needed.
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PART 1 GENERAL

1.1 REFERENCES

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: The follow ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

The publications listed below forma part of this specification to the
extent referenced.

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC M)17 (1992) Manual of Steel Construction,
Vol ume |1, Connections

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWNA)

AWM C104/ A21. 4 (1990) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110/ A21. 10 (1993) Ductile-lron and Gray-Ilron
Fittings, 3 in. Through 48 in. (75 mm
Through 1200 mm), for Water and O her
Li qui ds

AWM Cl111/ A21. 11 (1990; Erratum 1991) Rubber- Gasket Joints
for Ductile-lron Pressure Pipe and Fittings

AWM C151/ A21. 51 (1991) Ductile-lron Pipe, Centrifugally
Cast, for Water or Ot her Liquids

AWM C500 (1995; Addendum 1993) Metal - Seated Gate
Val ves for Water Supply Service

ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 3 (1998) Malleable Iron Threaded Fittings
Cl asses 150 and 300
ASME B16. 5 (1996) Pipe Flanges and Fl anged Fittings
ASME B16. 9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings
ASME B16. 11 (1991) Forged Fittings, Socket-Wlding and
Thr eaded
ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
FI anges
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ASME B16. 26

ASME B16. 34

ASME B16. 39

ASME B31.1

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1996) Val ves - Flanged, Threaded and
Wl di ng End

(1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

(1995) Power Piping

ASTM | NTERNATI ONAL (ASTM

ASTM A 53

ASTM A 135

ASTM A 193/ A 193M

ASTM A 194/ A 194M

ASTM B 135
ASTM B 42

ASTM B 88M

ASTM B 88

ASTM C 533

FM GLOBAL (FM

FM P7825

(2001) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Z nc-Coated
Wl ded and Sean ess

(2001) Electric-Resistance-Wl ded Stee
Pi pe

(1995) Alloy-Steel and Stainless Stee
Bolting Materials for H gh-Tenperature
Servi ce

(1995) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure and Hi gh- Tenperature Service
(2000) Seanl ess Brass Tube

(1993) Seanl ess Copper Pipe, Standard Sizes

(1995) Standard Specification for Seam ess
Copper Water Tube (Metric)

(1995) Standard Specification for Seanl ess
Copper Water Tube

(1985; R 1990) Calcium Silicate Bl ock and
Pi pe Thernmal Insulation

(2003) Approval Cuide

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP- 58

MSS SP- 69

M5S SP- 80

(1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

(1996) Pi pe Hangers and Supports -
Sel ection and Application

(1987) Bronze Gate, d obe, Angle and Check
Val ves
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NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 13 (2002) Installation of Sprinkler Systens

NFPA 20 (1999) Installation of Stationary Fire
Punps for Fire Protection

NFPA 24 (2002) Standard for the Installation of
Private Fire Service Miins and Their
Appurt enances

NFPA 37 (2002) Installation and Use of Stationary
Conmbusti on Engi nes and Gas Tur bi nes
NFPA 70 (2002) National Electrical Code
NFPA 72 (2002) National Fire Al arm Code
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOA ES
(NI CET)
NI CET 1014-7 (2003; 4th Ed) Program Detail Manual

Aut omati ¢ Sprinkl er System Layout
UNDERWRI TERS LABORATORI ES (UL)
UL FPED (2003) Fire Protection Equipnent Directory

UL 80 (1980; R 1993) Steel Inside Tanks for
Q| - Burner Fuel

UL 142 (1993) Steel Aboveground Tanks for
FIl anmabl e and Conbusti bl e Li qui ds

UL 262 (1994; R 1998) Gate Val ves for
Fire-Protection Service

UL 789 (1993; R 1994) Indicator Posts for
Fire-Protection Service

UL 1247 (1995) Diesel Engines for Driving
Centrifugal Fire Punps

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD 101 (1989; Rev B) Col or Code For Pipelines and
For Conpressed Gas Cylinders

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD 595 (Rev B) Colors Used in Government
Procur enent

FS A- A-1922A (1995) Shield, Expansion (Caulking
Anchors, Single Lead)

FS A- A-1923A (1995) Shield, Expansion (Lag, Machine and
External |y Threaded Wedge Bolt Anchors)
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FS A-A-1924A (1995) Shield, Expansion (Self Drilling
Tubul ar Expansi on Shell Bolt Anchors)

FS A- A- 1925A (1995) Shield, Expansion (Nail Anchors)

FS A- A-55614 (1995) Shield, Expansion (Non-Drilling
Expansi on Anchors)

FS A- A-55615 (1995) Shield, Expansion (Wod Screw and
Lag Bolt Sel f-Threadi ng Anchors)

.2 FI RE PUMP SYSTEM

Provide fire punps and associ ated equi pnent conpl ete and ready for
operation. Equipnent, materials, installation, workmanship, fabrication,
assenbly, erection, exam nation, inspection, and testing shall be in
accordance with NFPA 20, NFPA 70, and NFPA 72, except as nodified herein.
Devi ces and equi prent for fire protection service shall be UL FPED |i sted
or FM P7825 approved. |In the NFPA standards referenced herein, the

advi sory provisions shall be considered to be nandatory, as though the word
"shal | " had been substituted for "shoul d" wherever it appears; reference to
the "Authority Having Jurisdiction" shall be interpreted to nean the

[ Kennedy Space Center][Cape Canaveral Air Force Station], Fire Protection
Engi neer, and whose opi nion shall be final.

2.1 Punmp Room

Show detail plan view of the punp roomincluding elevations and sections
showi ng the fire punps, associated equi pnent, and piping. Show piping
schemati ¢ of punps, devices, valves, pipe, and fittings. [Provide an
isonetric drawing of the fire punp and all associated piping]. Show point
to point electrical wiring diagrams. Show piping |ayout and sensing piping
arrangenent. Show engi ne fuel and cooling system |nclude:

a. Punps, drivers, and controllers
b. Hose valve nanifold test header
c. Circuit diagrams for punps

d. Wring diagrans of each controller

. 2.2 Desi gn

This is a performance based specification with the Contractor responsible
for providing engineering design, installation and testing associated with
the work to be perforned. Design work shall be perforned by a "del egated
engi neer" as defined under Florida Statutes, Chapter 471, who shall be a
Pr of essi onal Engineer, licensed to practice in Florida.

3 SUBM TTALS

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals", and edit the
following list to reflect only the subnmittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality
control. Include a columar list of appropriate

SECTI ON 13920 Page 7



products and tests beneath each subnitta
descri ption.
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The foll owi ng shall be submitted in accordance with Section 01330,
SUBM TTALS. In sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs
Pi pi ng | ayout and sensing pi pi ng arrangenent
Punp room

Prepare worki ng drawi ngs on sheets not smaller than 24 by 36 inches
610 x 914 mllimeter draw ngs shall be signed and sealed by a

regi stered engineer, licensed to practice in Florida. |In addition
to hard copies, an electronic .DW5 .DXF or DGN conputer fornmat
shal | be provided on a CD ROM

SD- 03 Product Data

Fire punps

Jockey Punp

Driver including [electric notor] and [di esel engine]
Fire Pump Controller, including [electric notor] and [diese
engi nej

Jockey Punp Controller

Pi pe

Fittings

Val ves, including gate, check, globe, and relief

Hose val ve manifold test header

Pi pe hangers and supports

[ Fl ow neter]

Submit manufacturer's certified test characteristic curves for
each punp, including punp di scharge curves and horsepower curves.

SD-07 Certificates

Qualifications of welders
Qualifications of installer
Prelim nary test certificate
Final test certificate
Contractor's State Certification

SD-10 Operation and Mai ntenance Data

Fire punps

Driver

Fire Pump Controller

[ Fl ow neter]

Val ves

Qperation and Mai ntenance Manual s

I ncl ude manufacturers catal og data, installation instructions,

mai nt enance manual s, wiring diagranms, and test results. Organize
data in a three ring | oose-|eaf notebook binder, into sections
with identifying tabbed dividers, a table of contents and
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1

1

identifying front and spline covers.
SD-11 d oseout Submittals
Post ed operating instructions for fire punp conponents
4 QUALI TY ASSURANCE
4.1 Qualifications of Wl ders

Submit certificates of each welder's qualifications prior to site welding;
certifications shall not be nore than one year old.

. 4.2 Qualifications of Installer

Qualifications of System Technician: Installation draw ngs, shop draw ng
and as-built drawi ngs shall be prepared, by or under the supervision of, an
i ndi vidual who is experienced with the types of work specified herein, and
is currently certified by the National Institute for Certification in

Engi neeri ng Technol ogi es (NI CET 1014-7) as an engi neering technician with

m ni mum Level -111 certification in Automatic Sprinkler System | ayout
program Contractor shall submt data for approval show ng the nane and
certification of all involved individuals with such qualifications prior to
submittal of drawings. The installing fire punp contractor shall provide
Contractor's State Certification as a Class |, per Florida Statutes for
Fire Punp Installation Services.

. 4.3 Prelimnary Test Certificate

When prelimnary tests have been conpl eted and correcti ons nmade, subnmit a
signed and dated certificate with a request for a formal inspection and
tests.

.4.4 Conponent s

Conponents installed under this contract shall not be nore than one (1)
year ol der than date of installation.

.5 ELECTRI CAL MOTCRS, CONTROLLERS, CONTACTORS, AND DI SCONNECTS

Furnish notors, controllers, contactors, and disconnects with their
respective pieces of equipnent. Mtors, controllers, contactors, and

di sconnects shall be provided as specified herein and shall have electrica
connecti ons provi ded under Section 16145, STANDARD W RI NG SYSTEMS.
Controllers and contactors shall have a maxi mum of 120-volt contro
circuits, and auxiliary contacts for use with the controls furnished. Wen
notors and equi pnment furni shed are larger than sizes indicated, the cost of
provi ding additional electrical service and related work shall be included
under this section.

6 ELECTRI CAL WORK

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Include Section 13850, "Fire Al arm and
Detecti on Systenms" when a fire al arm panel or
transmitter is required to transmt punp supervisory
signals to a constantly attended | ocation as
required by NFPA 20. Provide four (4) signals for
each punp, punp controller in nmanual/off node, punp
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runni ng, |oss of AC power, phase reversal
EE IR I Sk S S I S S I I S R R R Rk I I S Sk S Ik I kS R R I Rk S S I kS I S I S

Provide electrical power work associated with this section under Section
16145, STANDARD W RI NG SYSTEMS, except for control and fire alarmwring
Provide fire alarm system under Section 13850, FIRE-ALARM AND DETECTI ON
SYSTEMS. Provide control wiring under this section in accordance with NFPA
20 and NFPA 70. Provide wiring in netal conduit of a type as specified in
Di vi si on 16.

7 POSTED OPERATI NG | NSTRUCTI ONS

Provide for punps, drivers, controllers, and flow neters.

PART 2 PRODUCTS

2.

2.

1 SYSTEM COVPONENTS

1.1 Fire Punps

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: In selecting rated head pressures of fire
punps, the fact that horizontal split case fire
punps and vertical turbine fire punps devel op 140
percent of rated head pressure when operating under
shutof f or "churn" conditions should be consi dered.
Maxi mum desired fire punp rated head pressure is 125
psig 862 kPa (gage).

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Provide [[__ ] electric notor driven] [and] [[ ] diesel engine
driven] [horizontal split-case] [vertical turbine][vertical in-line][end
suction][factory skid nounted] fire punp(s). Fire punp(s) shall be
[automatic start and manual stop] [nmanual pushbutton start and stop] [and]
[ ] punp[s] shall be [automatic start and automatic stop]. Each punp
capacity at rated head shall be [not less than that indicated] [__ ] gpm
l[iter per mnute (L/m at a discharge pressure of [ ] [ psig kPa (gage)
]. Each punp shall furnish not |ess than 150 percent of rated capacity at
not |ess than 65 percent of total rated head. Punps shall be of the
centrifugal [horizontal split case with automatic air rel ease] [water

| ubricated, vertical turbine type]. [Maxi num punp, notor, and engi ne speed
shal | be 1800 rpm 188 rad/sec.]

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Use the follow ng requirenents for horizonta
split case punps.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

[ The inpeller shall be double suction type, nade of cast bronze, bal anced
hydraulically and dynamically, keyed to the shaft and securely retained in
an axial position by positive nechanical neans.]

Suction and di scharge connections shall be |ocated on opposite sides of the
| ower half casing, allow ng renoval of the rotating el enent without

di sturbi ng the system pi pi ng connecti ons.

Fire punp discharge flange shall be rated for 175 pounds 79.4 kil ograns.

Fire punp casting shall be snooth, free of scale, |unps, cracks, sand
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2.

hol es, and defects of any nature, which may nake the casting unfit for it's
i ntended use.

The bolting of pressure-holding castings shall be such that the naximum
stress on any bolt will not exceed 1/4 the elastic Iimt of the material as
conmputed by using the stress area and on the basis of the water pressure
equi valent to the shut-off pressure effective over the area out of the
centerline of the bolts.

The fire punp bearings shall have an L-10 rating of not |ess than 5, 000
hours, based on | oad ratings and fatigue life.

The shaft shall be sealed with a stuffing box and packing with externa
wat er - seal piping. The stuffing box glands shall exert uniformpressure on
t he packi ng.

Repl aceabl e shaft sl eeves shall be furnished and are to be of a
corrosion-resistant material.

Provide the foll owi ng accessories:

Suction eccentric reducer, with the flat side on top, at the punp
inlet; reducer shall be cast iron or wought steel with flanged
connecti ons.

Automatic air release valve with threaded inlet and di scharge
connections, to vent air fromthe punp casing.

Casing relief valve, non-adjustable bronze-type, set above the
design pressure anticipated but bel ow the conbi ned suction
pressure and shut-off head pressure, to discharge water fromthe
systemto avoid punp overheating, conform ng to NFPA 20.

[Main relief valve and open waste cone di scharge where required by
NFPA 20. ]

1.2 Fire Punp Al arms

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Power for alarns nust be froma source other
than the engine starting batteries and shall not
exceed 125 volts. Power shall not be supplied from
the sane circuit supplying power to the fire punp
controllers or froman emergency circuit. The
preferred nethod of renote punp supervision is via

t he KSC/ CCAFS supervi sed alarm systemreporting to
CFMS, not via a renote punp trouble panel. A renote
punp panel should be used only as a last resort, and
only if the wiring between the punp and the panel is
supervi sed in accordance with NFPA 72.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

Provi de audi bl e and visual alarns as required by NFPA 20 on the controller.
Provi de renote supervision as required by NFPA 20, in accordance with NFPA
72 under [Section 13850, FI RE-ALARM AND DETECTI ON SYSTEMS|[ 1.
[Provide remote punp trouble panel located [at [ 11 [where shown].]

Al arm signal shall be activated upon the follow ng conditions: [electric
notor controller has operated into a punp running condition, punp

controll er has been turned to nanual or to off position, |oss of electrica
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power to electric nmotor starter, and phase reversal on |line side of notor
starter] [engine drive controller has operated into an engi ne running
condition, engine drive controller main switch has been turned to OFF or to
MANUAL position, trouble on engine driven controller or engine]. Exterior
al arm devi ces shall be weat herproof type. Provide alarmsilencing switch
and red signal lanp, with signal |anp arranged to cone on when switch is

pl aced in OFF position.

. 1.3 Pressure Mai ntenance (Jockey) Punp

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: Include this itemto prevent fire punps from
cycling due to system pressure drops. Capacity of
punp shall be less than the flow froma sprinkler
head.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de jockey pump with U L. listed full voltage conbinati on notor
controller to maintain a pressure of [_ ] psig kPa (gage) on the system
Punp shall be [horizontal shaft][or][in-line vertical shaft] centrifuga
type with rated di scharge pressure of | ] gpmL/ mat [__ ] psig kPa
(gage). Pump shutoff pressure shall not exceed [the design working
pressure of the system [__ ] psigl | ] kPa (gage). Punp shall start
when the pressure drops to [ ] psigl | ] kPa (gage) and to stop when
the pressure reaches [ ] psig [ ] kPa (gage).

The jockey punp shall be rated to 300 psi 2068 kil opascal CWP, having drain
and gauge tappings. Punp inpeller shall be hydraulically bal anced,
non-vapor - bi ndi ng type, mechanically keyed to the shaft. Punp shall have
repl aceabl e bronze inpeller (casing) wear rings, threaded connections,
nmechani cal seal, non-regreasable cast iron cartridge roller ball bearings,
cl ose-coupl ed too an open-drip proof notor.

Punp shall be arranged to draw water [fromthe suction supply side of the
gate valve of the fire punp(s)][as indicated] and shall discharge into the
system on the downstream side of the punp discharge gate valve. An
approved indicating gate val ve of the outside stemand yoke (O S.&Y.) type
shal |l be provided in the jockey punp discharge and suction piping. An
approved [oil-filled with a pul sati on snubber][glycerin filled] pressure
gauge and approved check valve in the jockey punp discharge piping shall be
provi ded. Check valve shall be a swing type with renovabl e i nspection

pl at e.

.1.3.1 Jockey Punp Controller

Jockey punp controller shall be UL |isted, conpletely assenbled, wred, and
tested at the factory. Provide a | ockable disconnect switch adjacent to,
or as an integral part of the jockey punp controller. The unit shall be
conplete with across-the-line nagnetic starter equi pped with overl oad
protection, 3-pole fusible disconnect switch, H O A selector switch, 300 ps
2068 kil opascal bourdon tube type pressure regulator, w th independent high
and | ow setpoints, [solid-state pressure switch with i ndependent hi gh and

| ow adj ustnent for automatic starting and stopping] punp running |ight, and
NEMA 2 [ NEMA 4] [ NEMA 12] enclosure with | ockabl e handl e, automatic stop
function, minimumrun tine tiner, and contacts for renpte start. A sensing
line shall be provided and connected to the pressure maintenance punp

di scharge pi ping between the control valve and the check valve. The
sensing line shall conformto the paragraph "Pressure and Sensing Line".
The jockey punmp sensing line shall be conpletely separate fromthe fire
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punp sensing line(s). Provide an adjustable relay (0-60 mnute) with a
Form "C'" NO' NC al arm contact such that if the jockey punp cycles off and
then is restarted before the expiration of the relay tinmer, the alarm
contact will be energized and send an excessive cycling alarmto the FEMB
and KCCS. Start/stop pressure settings shall exceed those of the main fire
punp(s). Also include a run tiner to ensure the jockey punp runs for the
mnimumtine, as reconmended by the manufacturer of the jockey punp notor.

.1.3.2 Pressure Sensing Line

A conpletely separate pressure sensing line shall be provided for each fire
punp and for the jockey punp. The sensing line shall be arranged in
accordance with Figure A-7-5.2.1 of NFPA 20. The sensing line shall be 1/2
inch 12.7 mllinmeter H58 brass tubing conmplying with ASTM B 135. The
sensing line shall be equipped with two (2) restrictive orifice unions
each. Restricted orifice unions shall be ground-face unions with brass
restricted diaphragns drilled for a 3/32 inch 2.4 mllimeter. Restricted
orifice unions shall be nmounted in the horizontal position, not |less than 5
feet 1.5 mapart on the sensing line. Two (2) test connections shal

consist of two (2) brass 1/2 inch 12.7 mllimeter gl obe valves and 1/4 inch
6.3 mllineter gauge connection tee arranged per NFPA 20. One of the test
connections shall be equipped with a 0 to 300 psi 0 to 2068 kPa wat er
oil-filled gauge. Sensing |line shall be connected to the punp discharge

pi pi ng between the discharge piping control valve and the check val ve.

.1.4 El ectric Mdtor Driver

El ectric notor drive shall be provided by the fire punp manufacturer, of
the electrical characteristics indicated. Mdtor shall be open drip-proof
(ODP), 1.15 service factor. The electric notor shall have an energy
efficiency of 93 [ ] percent or greater.

Provide fire punp and jockey punp electrical motors, controllers,
contactors, and disconnects as specified herein. Power supply to each
notor and controller shall be as indicated.

.1.4.1 Mot or s

Mot or power shall be not |ess than punp power requirements at all points on
the punp operating curve.

.1.4.2 Fire Punp Controller[Electric Driven]

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Do not specify autonmatic shutdown for punps
whi ch provide the sole source of water supply to a
sprinkl er system or standpipe. Verify whether the
AHJ requires a second source of power or deens the

exi sting power source reliable as defined in NFPA 20.
ER R R I I R R R R R I I R R R R I I R R R R I I I R R S R I S I I R R R I I R R R I I R R R I I I I

The fire punp controller shall neet NFPA 20 requirenments for fire punp
servi ce.

[Controllers shall be approved for electric notor driven fire punp service
and arranged for manual pushbutton [and automatic] starting and manua
pushbutton shutdown [and automatic shutdown foll owi ng expiration of a

m ni mum runni ng period of 10 mnutes, the timng of which shall begin after
all starting causes have returned to nornmal.] [Controller shall be
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completely terminally wired, ready for field connections, and nmounted in a
noi sture resistant [ NEMA 2] [NEMA 3] [NEMA 4] | ] encl osure arranged so

that controller current carrying parts will not be less than 12 inches 300
mllineter above the floor. [Provide controllers with [ ] and]]
sequential starting tiners as required by NFPA 20.] [Provide controller

with [digital pressure readout which displays water system pressure][, and]
[ paperl ess recorder which records water pressure, tine, and date for at

| east the previous 7 days into a non-volatile nmenory][, and] [l ow voltage
noni t or which al arns when the starting and running voltage drops bel ow t he
| evel required by NFPA 20][, and] [notor overl oad nonitor which al arns when
the notor exceeds 125 percent of the full load notor current][, and] [I ow
punp room tenperature nonitor which alarnms when the punp roomtenperature
drops bel ow 40 degrees F][4.4 degrees C][, and] [l ow reservoir nonitor

whi ch al arms when the suction supply water reservoir |evel drops bel ow 85
percent of capacity].] Provide a NEMA rated starting contactor sized for
the motor load. Controls to be furnished shall include a built-in 0 to 300
psi 2068 kil opascal bourdon tube type pressure switch wi th i ndependent high
and | ow setpoints, automatic and nmanual start and manual stop pushbuttons,
an adjustable minimumrun tiner, power available Iight, and power

nmoni toring sensing all phases for |oss of any phase, under voltage or phase
reversal. Provide controller with Form"C' dry contacts for renote

noni toring of each condition required to be nonitored by NFPA 20 and by
this specification. [Provide controller enclosures with legs that are a
mnimmof [12] [__ ] inches [304] [__ ] millimeter long.] Controller
shall be of the [solid-state reduced voltage] [across the line] [part

wi nding] [primary resistor], [primary reactor], [autotransforner] [we
delta] [open or closed transition] starting type with a fault current
interrupting capacity of [ ] anperes RVB. Controller shall be designed
for [ ] horsepower (HP) kilowatt (kW at [_ ] volts and shall be
service entrance | abeled. [Provide an approved power transfer switch to
transfer emergency power to the fire punp; the transfer switch shal

transfer power from[an emergency generator.]]

.1.5 Di esel Engine Driver

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Sel ect bracketed choice of nethod of

speci fyi ng power requirenments. Special caution nust
be exercised in using the second expressi on because
once a proper punp is selected only that diese
engine driver in the UL Fire Protection Equi pnent
Directory corresponding to punp requirenents is
acceptable. Selection of a specific power may then
further limt the suppliers of the equi pnent. \Where
di esel -engi ne-driven punps are provi ded because
reliable electrical power is not available to the
punp, design the punp roomso that electrical power
is not required to supply ventilation required for
engi ne operation or engine cooling, or provide two

totally i ndependent sources of ventilation
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

UL 1247 and shall be listed or approved for fire punp service and shall be
[of the make and hp kWrating reconmended by the punp manufacturer for the
punp being provided. Engine power shall be adequate to drive the punp at
all conditions of speed and | oad over the full range of the punp
performance curve] [of [__ ] hp kWrating]. Diesel engine shall be of
the conpression ignition type with electric starting device taking current
fromtwo battery units nmounted not | ess than 12 inches 304 nmillinmeter above
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the floor. Provide |lead-acid or |ead-calciumtype batteries.
.1.5.1 Fire Punp Controller (D esel Engine)

Controllers shall be approved for diesel-engine-driven fire punp service
and arranged for nanual pushbutton [and automatic] starting and nanua
pushbutton shutdown [and automatic shutdown foll owi ng expiration of a

m ni mum runni ng period of 30 mnutes, the timng of which shall begin after
all starting causes have returned to normal.] Provide a weekly program
timer to automatically start and run the engine for a test period of at

| east 30 minutes once per week. [If during this test period the engine
develops critically low lubricating oil pressure or high engine jacket

cool ant tenperature, the controller shall initiate a "trouble on engi ne or
controller"” alarmas required by NFPA 20 and stop the engine. VWhile in
this stopped condition, if any other starting input is received by the
controller, the controller shall restart and run the engine as required by
NFPA 20.] [Provide controller with [digital pressure readout which

di spl ays water system pressure][, and] [paperless recorder which records
wat er pressure, tinme, and date for at |least the previous 7 days into a
non-vol atile nenory][, and] [l ow voltage nmonitor which alarms when the
starting and running vol tage drops bel ow the | evel required by NFPA 20][,
and] [notor overload nonitor which al arns when the notor exceeds 125
percent of the full load notor current][, and] [l ow punp roomtenperature
noni tor which alarns when the punp roomtenperature drops bel ow 40 degrees
FI[4.4 degrees C][, and] [low reservoir nonitor which alarnms when the
suction supply water reservoir |evel drops bel ow 85 percent of capacity].]
Provide controller with Form"C' dry contacts for renote nonitoring of each
condition required to be nonitored by NFPA 20 and by this specification.

.1.5.2 Battery Charger
Charger shall be an integral part of the controller or a separate
wal | -mounted unit. For each battery unit, provide voltneter to indicate
the state of the battery charge and provide anmeter to indicate rate of
char ge.
.1.5.3 Fuel System External to Engi ne
Provide in accordance with NFPA 20 and NFPA 37. Provide vent piping with
weat her proof vent cap. Provide flexible bronze or stainless steel piping
connectors with single braid at each piping connection to diesel engine.
Supply, return, vent, and fill piping shall be steel piping, except supply
and return piping may be copper tubing.
a. Steel Pipe: ASTMA 53, Wight dass XS (Extra Strong), black
steel, threaded end connections. Provide ASME B16. 3 threaded
fittings and ASME B16. 39 t hreaded uni ons.

b. Copper Tubing: ASTM B 88 ASTM B 88M Type K, soft annealed, wth
ASME B16.26 flared fittings or conpression type fittings.

c. Tanks: UL 80 or UL 142 for aboveground steel tanks.

d. Valves: Provide valves suitable for fuel oil service. Valves
shall have union end connections or threaded end connecti ons.

(1) Gate, dobe, and Angle Valves: MSS SP-80, Cass 125

(2) Check Valves: MsS SP-80, Cass 125, swi ng check
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(3) Ball Valves: Full port design, copper alloy body,
two- position | ever handl es.

Vents shall be extended to the outside. Each tank shall be equipped with a

fuel level gauge. Fuel lines shall be protected agai nst nechani cal damage.
Fill line shall be equipped with 16 nesh renovable wire screen. Fill lines
shal |l be extended to the exterior. A weatherproof tank gauge shall be
mounted on the exterior wall near each fill line for each tank. The fil

cap shall be able to be | ocked by padl ock. The engi ne supply (suction)
connection shall be | ocated on the side of the fuel tank so that 5 percent
of the tank volune provides a sunp vol une not useable by the engine. The
el evation of the fuel tank shall be such that the inlet of the fuel supply
line is located so that its opening is no |ower than the | evel of the
engi ne fuel transfer punp. The bottom of the tank shall be pitched 1/4
inch per foot 21 mllinmeter per nmeter to the side opposite the suction
inl et connection, and to an accessible 1 inch 25.4 m|lineter plugged gl obe
drain val ve.

An indicating and | ockabl e ball valve shall be provided in the supply line
adj acent to the tank suction inlet connection. A check valve shall be
provided in fuel return line.

2.1.5.4 Exhaust System External to Engi ne

Provide in accordance with NFPA 20 and NFPA 37. Provide exhaust nufflers
to reduce noise levels less than 85 [ ] dBA

a. Steel Pipe: ASTMA 53, Wight dass XS (Extra Strong), black
steel, welding end connections. Provide ASME B16.9 or ASME B16. 11
welding fittings of the same material and weight as the piping.

b. Flanges: ASME B16.5, Class 150. Provide flanges at connections
to di esel engines, exhaust nufflers, and flexible connections.
Gaskets shall be ASME B16. 21, conposition ring, 0.0625 inchl. 60
mllimeter thick. Provide ASTM A 193/ A 193M G ade B7 bolts and
ASTM A 194/ A 194M Grade 7 nuts.

c. Piping Insulation: Products containing asbestos will not be
permtted. Provide exhaust piping systeminside the building with
ASTM C 533 calciumsilicate insulation mninmmof 3 inches 76
mllimeter thick; secure with not less than 0.38 inch 9.65
mllimeter width fibrous glass reinforced waterproof tape or
stai nl ess steel bands spaced not nore than 8 inches 203 millineter
on centers. Provide one |ayer of asphalt-saturated felt over the
insulation prior to installing alum numjacket. Provide
i nsulation with alum numjacket, mninmmthickness of 0.016 inch
0.40 millimeter, with factory-applied pol yethyl ene and kraft paper
noi sture barrier on inside surface. Secure jacket with stainless
steel bands spaced not nore than 8 inches 203 nillineter on
centers.

2.1.6 Fl ow Met er

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: \Where a flow neter is desired, show a
straight line run of pipe wthout valves or fittings
equal to at least 10 tinmes the pipe dianeter on the
i ntake side and at least 5 tinmes the pipe dianeter
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on the discharge side of the flow neter. Were
possi bl e, arrange the piping so that the netered

fl ow can be di scharged through the punp test header
and/ or back into the punp suction supply by the
proper configuration of valves. Only use flow
nmeters where testing can not be perforned on an open

stream and with the concurrence of the NASA AHJ.
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Provide UL listed or FM approved flow neter for fire punp installation with
direct flow readout device. The flow nmeter shall have a flow range between

[ ] gpmand [ ] gpm The suction piping shall be gal vani zed.
[ Meter shall be of the [venturi] [annular probe] [orifice plate] [__ ]
type.]

2.1.7 Pressure Gauges

Pressure gauges shall be minimum 3.5 inch 89 mllinmeter in dianeter, brass
case with chrone finish, glass or polycarbonate wi ndow, brass dial wth
whi t e background, black markings, dual units (English and netric), phosphor
bronze bourdon tube, brass precision geared novenent, plus or nminus 3
percent accuracy, 300 psi 2068 kil opascal working pressure, and three-way
gl obe style gauge isolation valve with a plugged end. Provide liquid
filled gauges or pulsation danpers for gauges | ocated at punps.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Carefully coordi nate piping requirenents
i ncluding supports and valves in related fire
protection system specifications, to avoid
conflicting requirenments.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

2.2  ABOVEGROUND WATER PI PI NG SYSTEMS
The followi ng requirenments apply to mscellaneous fire punp trim piping
located in the fire punp room except where other related specification
sections have nore stringent requirenments, the nore stringent requirenments
shal | prevail

2.2.1 Sizes 2.5 Inches 63.5 MIIlineter and Larger

2.2.1.1 St eel Pipe

ASTM A 53, or ASTM A 135 Wi ght C ass Schedul e 40; black steel pipe with
but t wel di ng end connecti ons.

2.2.1.2 Buttwel ding Fittings
ASME B16.9. Provide the same material and wei ght as the piping in which
fittings are installed. El bows shall be of the Iong radius type, reducing
bushi ngs shall not be used.

2.2.1.3 St eel Pipe Flanges
Provi de ASME B16.5, C ass 150 fl anges at val ves, connections to equipnent,
and where indicated. Extend bolts no |less than two full threads beyond the

nut with the bolts tightened to the required torque.

a. Gaskets: AWM Cl111/A21.11, provide one piece factory cut cloth
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2.

2

2.

i nserted red rubber gaskets.
b. Bolts: Provide ASTM A 193/ A 193M Grade B7 bolts.
c. Nuts: ASTM A 194/ A 194M G ade 7.

d. Washers: Provide steel flat circular washers under bolt heads and
nuts.

2.2 Pi ping Sizes 2 Inches 50 MIlinmeter and Snaller
.2.2.1 St eel Pipe

ASTM A 53, Weight d ass Schedul e 80; zinc-coated steel pipe with threaded
end connecti ons.

a. Threaded Fittings: ASME B16.3, Cass 300, zinc-coated.

b. Unions: ASME B16.39, d ass 300, zinc-coated.

o

Copper Tubing: ASTM B 88 ASTM B 88M Type L, soft anneal ed.

d. Fittings: ASME B16.26 flared joint fittings.

e. Pipe N pples: ASTMB 42 copper pipe with threaded end connections.
2.3 Val ves

Provi de val ves of types listed or approved for fire protection service with
fl anged grooved or threaded end connecti ons.

2.2.3.1 Gat e Val ves

Provi de outside screw and yoke type which open by countercl ockwi se rotation.
Butterfly type control valves are not permitted and shall not be used.
.2.3.2 Check Val ves

Check valve shall be UL listed or FM approved standard swi ng check type
with el astoner disc seat. Check valve shall have a ductile iron body with
fl anged or grooved ends and be of the clear opening type with flanged

i nspection and access coverplate for sizes 6 inches 152 nillinmeter DN 150
or larger. Check valve shall be able to be installed vertically or

hori zontally, and be rated for 300 psi 2068 kil opascal s working pressure.

Cl apper shall be type 304 stainless steel or bronze, with field replaceabl e
EDPM or Nitrite seal with nickel or bronze seat. Spring, hinge shaft and
retaining ring shall be stainless steel, the valve body shall be painted
with a corrosion resistant non-lead coati ng.

.2.3.3 Rel i ef Val ve

Provi de each [engine driven] punp with an approved [pilot operated] [or]
[spring operated] circulation relief valve conform ng to NFPA 20. Provide
a discharge relief valve where the conbination of the static pressure and
punp churn pressure will produce pressures downstream of the punp that
exceeds the rating of the components.
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2.2.3.4 Crculating Relief Valve

An adjustable circulating relief valve shall be provided for each fire punp
in accordance with NFPA 20.

2.2.4 Hose Val ve Mani fold Test Header

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: A detail of the hose valve nanifold test
header nust be indicated on the contract draw ngs
showi ng supply arrangenent, size of header supply
pi pi ng, nunber of hose val ves, val ve arrangenent,
and test header location. Provide a "straight line
mani f ol d* test header which allows the punp to be
tested without the use of fire hoses the "rosebud"
test header are not permtted. Were the straight
line manifold test header is not a stock item and
nmust be shop fabricated provide a fabrication detai
on the contract drawings. In lieu of the hose valve
mani fol d test header, this paragraph may be changed
to specify an inline water netering device in
accordance with NFPA 20, subject to the approval of
t he NASA AHJ.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Construct manifold test header of steel pipe as specified in paragraph
entitled "Aboveground Water Piping Systens." Provide ASME B16.5, dass 150
flanged inlet connection to hose valve manifold assenbly. Provide approved
bronze hose gate valve with 2.5 inch 63.5 nmillineter National Standard male
hose threads with cap and chain; locate 3 feet 914 millinmeter above grade
in the horizontal position for each test header outlet. Welding shall be
metallic arc process in accordance with ASME B31.1. Nunber of 2.5 inch DN
65 val ves shall be based upon the capacity of the fire punp with not |ess
than one (1) valve for every 250 gallons per mnute 946 liters per mnute
of punp capacity.

2.2.5 Pi pe Sl eeves

Provi de where piping passes entirely through walls, ceilings, roofs, and
floors. Secure sleeves in position and |ocation during construction.
Provi de sl eeves of sufficient length to pass through entire thickness of
wal |'s, ceilings, and floors. Provide one inch 25 mllineter m nimm

cl earance between exterior of piping or pipe insulation, and interior of
sl eeve or core-drilled hole. Firmy pack space with m neral wool

i nsul ation. Seal space at both ends of the sleeve or core-drilled hole
with plastic waterproof cenent which will dry to a firmbut pliable nass,

or provide a nmechanically adjustable segnented el astoneric seal. In fire
wal s and fire floors, seal both ends of pipe sleeves or core-drilled hole
with UL listed fill, void, or cavity naterial.

a. Sleeves in Masonry and Concrete Walls, Ceilings, Roofs, and
Fl oors: Provide hot-dip gal vani zed steel, ductile-iron, or
cast-iron pipe sleeves. Core drilling of nmasonry and concrete nay
be provided in |ieu of pipe sleeves provided that cavities in the
core-drilled hole be conpletely grouted snooth

b. Sleeves in Gther Than Masonry and Concrete Walls, Ceilings, Roofs,
and Fl oors: Provide 26 gage gal vani zed steel sheet.
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2.6 Escut cheon Pl ates

Provide split-hinge netal plates for piping entering floors, walls, and
ceilings in exposed areas. Provide polished stainless steel or
chromiumpl ated finish on copper alloy plates in finished spaces. Provide
paint finish on plates in unfinished spaces.

.3 BURI ED WATER PI PI NG SYSTEMS

3.1 Pi pe and Fittings

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: |In last sentence, use first phrase in
brackets for connection to existing water

di stribution systemwhere no other Gvil work is
being perforned; delete first phrase in brackets
only for connection to new water distribution system
wher e underground piping materials are specified in
Di vision 2, Section 02515. For pipe larger than 12
inches 300 millimeter, detail methods for anchoring
pi pi ng including pipe clanps and tie rods. Consult
NFPA 24 for required depth of coverage of buried
fire mains.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Provi de outside-coated, cenent nortar-lined, ductile-iron pipe and fittings
conform ng to NFPA 24 for piping under the building and | ess than 5 feet
1.50 neters outside of the building walls. Anchor the joints in accordance
with NFPA 24; provide concrete thrust block at the el bow where the pipe
turns up toward the floor, and restrain the pipe riser with steel rods from
the el bow to the flange above the floor. M nimum pipe size shall be 6
inches 152 millimeter. M ninumdepth of cover shall be as required by NFPA
24, but no less than 3 feet 914 mllimeter. Piping nore than 5 feet 1.50
net ersout side of the building walls shall be [outside coated, AWM

C104/ A21. 4 cement nortar-lined, AWM C151/A21.51 ductile-iron pipe, and
AWM C110/ A21.10 fittings confornming to NFPA 24] [provided under [Section
02515, WATER SYSTEMS. ]]

.3.2 Val ves

Provide as required by NFPA 24. Gate valves shall conformto AWM C500 or
UL 262 with cast-iron body and bronze trimand shall open by
count ercl ockwi se rotation.

.3.3 Post | ndi cator Val ves

Provide UL 262 gate valve and UL 789 indicator post with operating nut
| ocated 3 feet 914 millimeter above grade. Provide post indicator valves
with one coat of prinmer and two coats of red enanel paint.

.3.4 Val ve Boxes

Except where indicator posts are provided, provide each gate valve in
buried piping with an adjustable cast-iron or ductile-iron valve box of a
size suitable for the valve on which the box is to be used. Provide
cast-iron or ductile-iron cover for the box with the word "WATER' cast on
the cover. Boxes outside of paved areas may be constructed of ABS plastic
or inorganic fiber reinforced black polyolefin plastic. The |east dianeter
of the shaft of the box shall be 5.25 inches 133 millineter. Coat
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cast-iron and ductile-iron boxes with bitum nous paint.
.3.5 Buried Utility Warning and ldentification Tape

Provi de detectable alumnumfoil plastic-backed tape or detectable magnetic
pl astic tape manufactured specifically for warning and identification of
buried piping. Tape shall be detectable by an el ectronic detection
instrument. Provide tape in rolls, 3 inches 76.2 mllimeter m ni mum w dth,
col or coded for the utility involved, with warning and identification
inmprinted in bold black letters continuously and repeatedly over entire
tape length. Warning and identification shall be CAUTI ON BURI ED WATER
Pl PI NG BELOW or simlar. Use permanent code and letter col oring unaffected
by noi sture and ot her substances contained in trench backfill naterial.
Bury tape with the printed side up at a depth of 12 inches 304 mllinmeter
bel ow the top surface of earth or the top surface of the subgrade under
pavenent s.

.4 PAI NTI NG

Equi prent of the manufacturer's standard product shall be furnished with
the manufacturer's standard finish coat.

QO her nechani cal equi pnent shall be furnished with a shop-applied prine
pai nt.

Pi pi ng shall be painted in accordance with paragraph entitled, "Painting",
in Part 3 of this specification section.

.5 SUPPORTI NG ELEMENTS

Pi pi ng system conponents and mi scel | aneous supporting el ements shall be
provi ded, including, but not linmted to, building-structure attachnents;
st andpi pe equi prent and fire hose cabi net stations; supplenentary steel;
hanger rods, stanchions, and fixtures; vertical-pipe attachnents;

hori zont al - pi pe attachnments; restraining anchors; and guides. Supporting
el ements shall be suitable for stresses inposed by systens pressures and
temperatures, natural, and other external forces. An additional 250 pound
113 kil ogram | oad shall be included at each anchor per NFPA 13.
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NOTE: Refer to Section 15072, "Vibration |solation
for Air Conditioning Equiprment", if design requires

vi bration isolation.
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Supporting el ements shall be FM approved or UL listed and shall conformto
ASME B31.1, MSS SP-69, and ASME B16. 34.

.5.1 Bui | di ng-Structure Attachments
.5.1.1 Anchor Devices, Concrete and Masonry

Anchor devices shall conformto FS A-A-1922A, FS A- A-1923A, FS A- A-1924A,
FS A- A-1925A, FS A- A-55614 and FS A- A-55615:

Goup I: Shi el d, expansion (lead, bolt, and stud anchors)
Goup I1: Shi el d, expansion (bolt anchors), Type 2, Cass 2
Style 1 or 2
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Goup I11: Shi el d, expansion (self-drilling tubular expansion
shell bolt anchors)

Cast-in floor nmounted equi prrent anchor devi ces shall provide adjustable
posi tions.

Powder - act uat ed anchoring devices shall not be used to support nechanica
systens components.

2.5.1.2 Beam Cl anps

Beam cl anps shall be center-|oading types 21, 28, 29, and 30, UL listed
cat al ogued, and | oad-rated comercially manufactured products.

Type 20 beam cl anps may be used for pipe 2 inches DN 50 and under.

Where Type 25 beam clanps are used, two (2) shall be used per point of pipe
support.

2.5.1.3 C- O anps
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NOTE: C-clanps, as a neans of attaching hangers to
structural steel, should be avoided. For netal
buil di ng systemroofs, Z-purlin beam cl anps can be
used if approved by the Contracting O ficer and KSC
AHJ. \Where used, consider vibration forces and
single or accunulated | oad and resultant nonent on
structural steel
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C-clamps shall not be used.
2.5.1. 4 Inserts, Concrete

Concrete inserts shall be constructed in accordance with the requirenments
of MBS SP-58 for Type 18 or 19, and ASME B16.34. \Wen applied to piping in
sizes 2 inch DN 50 iron pipe sizes (ips) and | arger, and where ot herw se
required by inposed loads, a 1 foot length of 1/2 inch 300 mllineter
length of 15 nmillineter reinforcing rod shall be inserted and wired through
wi ng slots.

2.5.2 Hori zont al - Pi pe Attachments

2.5.2.1 Si ngl e Pi pes
Piping in sizes up to and including 2 inch DN 50 ips shall be supported by
Type 1, 5, 6, 7, 9, 10, 11, or 12 solid, split-ring, or band type

attachnments.

Piping in sizes 2-1/2 inches DN 65 and | arger shall be supported by Type 1
2, 3, or 4 attachnents or with Type 41 or Type 49 pipe rolls.

2.5.2.2 Parallel Fire Protection Pipes
Trapeze hangers fabricated from approved structural steel shapes, with

U-bolts, shall be used when so specified. Structural steel shapes shal
conformto suppl enentary steel requirenents or the support shall be of
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commercially avail abl e, approved proprietary design rolled steel.

.5.3 Vertical Pipe Attachnents

Single vertical pipe attachnments shall be Type 8.

.5.4 Hanger Rods and Fi xtures

Only circular solid cross-section rod hangers shall be used to connect
buil ding structure attachnents to pi pe support devices. Pipe, straps, or
bars of equivalent strength shall be used for hangers.

Tur nbuckl es, swi ng eyes, and clevises shall be provided as required by
support systemto acconmodate tenperature changes, pipe accessibility, and
adj ustrrent for | oad and pitch.

.5.5 Suppl emrentary Stee

Where it is necessary to frame structural nenbers between existing nmenbers,
or where structural menbers are used in lieu of commercially rated
supports, such supplenmentary steel shall be designed and fabricated in
accordance with Al SC M)17.

Suppl emrentary steel shall be hot di pped gal vani zed or otherw se protected
fromcorrosion, as acceptable to the Contracting O ficer.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Equi pment, materials, installation, workmanship, fabrication, assenbly,
erection, exam nation, inspection, and testing shall be in accordance with
NFPA 20, except as nmodified herein. Al materials required for a

conpl etely functional and operational systemshall be provided. Instal

pi ping straight and true to bear evenly on supports.

Install punmps with recommended cl earances provided for service and
mai nt enance. Conpl ete servicing of the punp shall be possible wthout
br eaki ng pi ping or notor connections.

Unl ess ot herwi se indicated, punp assenblies shall include suction and

di scharge isolation valves with tanmper swi tches and di scharge check val ve.
Suction and di scharge piping shall be rigidly connected. Provide strain
relief coupling where punp and suction piping are installed on separate

f oundat i ons.

Pressure gauges shall be provided with gauge val ves and shall be equi pped
with a pul sation snubber or be glycerin filled. The gauges shall be

| ocated as close to the punp inpeller as possible on each suction and

di scharge. The suction side gauge shall be of the conpound type.

Align the punp and notor with a dial indicator to within 0.05 mllineter
m sal i gnnent tol erance.

The punp and notor conbi nation shall be factory-tested prior to shipnent.
The suction and discharge flanges shall be covered with wood or neta

bl anks, the punp shall be thoroughly cl eaned and painted with one coat of
machi nery enanel, and the entire punp unit shall be assenbled and sealed in
plastic for shipnent.
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Prior to fire punp testing, verify proper rotation and check for excessive
noi se or vibration. [Vibration isolation for the fire and jockey punp shal
be installed according to the manufacturers recommendati ons. ]

Fire, jockey punps and controllers shall be installed on mninmum6 inch
152.4 millimeter concrete housekeepi ng pads. Punps shall be anchored to
the housekeepi ng pads using leveling bolts and grouted wi th non-shrink
grout. Pump controllers shall be anchored to the pad, jockey punp
controller may be of the wall nount type.

Extend all drain and outlets fromrelief valves, drip rins, and simlar
itens full size to discharge directly above floor drains. Drain piping
shal | be Type "L" copper with soldered joints or gal vani zed Schedul e 80
steel with threaded or wel ded joints.

[Provide conduit, wiring, relays, contacts, and rel ated devices for contro
signals between the fire punp controller, jockey punp controller and the
renote al arm panel. Each alarm point and control point shall be tested.]

3.1.1 G eani ng of Pi ping

Keep the interior and ends of new piping and existing piping affected by
the Contractor's operations thoroughly cleaned of water and foreign matter.
Keep piping systems clean during installation by means of plugs or other
approved nethods. When work is not in progress, securely close open ends
of piping and fittings so that water and foreign matter will not enter the
pi pes or fittings. |Inspect piping before placing into position.

[3.1.2 Denolition]

[Carefully renpve materials so as not to damage material which is to
remai n. Repl ace existing work damaged by the Contractor's operations with
new work of the sane construction.]

3.2 Pl PE AND FI TTI NGS

Test, inspect, and approve piping before burying, covering, or concealing.
Provide fittings for changes in direction of piping and for al
connections. Mke changes in piping sizes through tapered reducing pipe
fittings; do not use bushings. Welding shall be perforned in the shop,
field welding is not pernmitted. [Photograph all piping prior to burying,
covering, or concealing.]

3.2.1 Thr eaded Connecti ons
Joi nting conpound for pipe threads shall be Teflon pipe thread paste; apply
only on mal e threads. Provide exposed ferrous pipe threads with one coat of
zinc nol ybdate prinmer applied to a minimumdry filmthickness of one nil
0.025 mllinmeter.

3.2.2 Pi pe Hangers and Supports

Provi de additional hangers and supports for concentrated | oads in piping
bet ween hangers and supports, such as for val ves.

3.2.2.1 Vertical Piping

Support netal piping at each floor, but at not nore than 10 feet 3 neters
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interval s.

3.2.2.2 Hori zontal Piping
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NOTE: Add to table for pipe sizes greater than six
inch (DN 150).
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Support piping as foll ows:

MAXI MUM SPACI NG ( FEET)

Nom nal Pi pe One and 1.25 1.5 2 2.5 3 3.5 4 5 6
Si ze (inches) under

Copper Tube 6 7 8 8
St eel Pipe 7 8 9 10 11 12 13 14 15 15

MAXI MUM SPACI NG ( METERS)

Nomi nal Pipe 25 and 32 40 50 65 80 90 100 125 150
Size (M) under

Copper Tube 1.80 2.10 2.40 2.40
St eel Pipe 2.10 2.40 2.70 3.00 3.40 3.70 4.00 4.30 4.57 4.57

.3 NAVEPLATES

Provide | am nated plastic nanepl ates for equi pnent, gages, thernoneters,
and val ves. Namepl ates shall be nelanmine plastic, 0.125 inch 3 millineter
thick, black with white center core. Surface shall be a matte finish.
Corners shall be square. Accurately align lettering and engrave into the
white core. Mninmumsize of namepl ates shall be one by 2.5 inches 63.5
mllineter. Lettering shall be mininmumof 0.25 inch 6.3 mllineter high
normal bl ock style. Key the naneplates to a chart and schedul e for each
system Franme charts and schedul es under gl ass and pl ace where directed
near each system Furnish two copies of each chart and schedule. Each
inscription shall identify its function. Equi pnent namepl ates shall show
the follow ng information:

a. Manufacturer, type, and nodel nunber;
b. Contract nunber and accepted date;

c. Capacity or size;

d. Systemin which installed; and

e. Systemwhich it controls.
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3.4 I NSTRUCTI NG OPERATI NG PERSONNEL

Upon conpletion of the work and at a tine designated by the Contracting
Oficer, provide for a period of not |less than two separate four hour
sessions on two separate days the services of experienced technicians
regul arly enpl oyed by the nanufacturer of the punps and the drivers to
instruct Governnent operating personnel in the proper operation and

mai nt enance of the equi pnent.

At the option of the Contracting Oficer, all training sessions may be
docunented by the Governnent using audio, visual, or a conbination of
nethods. Al training informati on presented shall be contained in the
Operations and Mi ntenance Manual s.

Operating instructions shall be posted for all devices to include punps,
drivers, controllers, valves and simlar devices. Instructions shal

i nclude warning statenents as to actions that nay take the system out of
service, or that nay cause accidental discharge and/or activation.
Operating instructions shall be included in the Operations and M ntenance
Manual s.

Operation and Mai ntenance Manual s, grouped by technical sections consisting
of manufacturer's standard brochures, schematics, procedures, recomended
spare parts, reconmended test equi pnent, and safety precautions. This
informati on shall be subnmitted prior to acceptance tests being perforned.

3.5 FLUSHI NG

Flush all new punp suction and di scharge piping at 150 percent of rated
punp capacity. Were the punp installation involves nore than one punp,
the flushing volune shall be the total quantity of water flowi ng when all
punps are discharging at 150 percent of their rated capacities. The new
punps may be used to attain the required flushing volune. No underground
pi ping shall be flushed by using the fire punps. Continue flushing
operations until water is clear, but for not less than 10 mnutes. Subnit a
signed and dated flushing certificate with a request for field testing.

3.6 FI ELD | NSPECTI ONS AND TESTS
3.6.1 | nspections

Prior to initial operation, inspect equipnent and piping systens for
conmpliance with draw ngs, specifications, and manufacturer's subnittals.

3.6.2 Prelimnary Tests

Pressure test shall be hydrostatic, unless otherw se specified. Only
pot abl e water shall be used for testing.

Hydrostatically test each above ground piping systemat [__ ] 50 psig 345
kPa (gage) above normal system working pressure or 200 psig 1379 kpa (gage),
whi chever is greater, for a period of 2 hours in accordance with NFPA 20,
without a drop in pressure or observed | eakage. Performtests on punps,
drivers, and equi pnent, including visual equi pnent checks to ensure
conmpliance with approved detail draw ngs; punp start-run to ensure proper
operation and to detect |eakage of piping, valves, and fittings; sequence
of operation check; verification that required punp accessori es have been
provi ded; test of punp alarmdevices; and additional inspections and tests
necessary to ensure that the entire punp installation is correct, conplete,
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and ready for operation. Upon conpletion of the prelininary test the
contractor shall submt a prelimnary test certificate to the contracting
of ficer.

Hydrostatically test bel ow ground piping at not |ess than 200 psi 1379

ki | opascal pressure for not less than two hours, or at 50 psi 345 kil opasca
in excess of the maxi mum static pressure when the maxi num static pressure
is in excess of 150 psi 1034 kil opascal. Leakage in underground systens
shal | be neasured by pumping froma calibrated container at the required
test pressure. For new piping, |eakage shall not exceed two quarts 1.89
liters per hour per 100 gaskets or joints irrespective of pipe dianeter.
This rate may be adjusted upwards where the test section contains netal
seated valves or dry barrel hydrants under pressure by the amounts
specified in NFPA 24.

.6.3 Final Formal |nspection and Tests
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NOTE: \Where specific list of test equipnent is
warranted by design or site conditions, |ist
equi prent such as hoses, play, pipe nozzles,
tachonmeters, and current neasuring devices.
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The Contracting O ficer and NASA AHJ will witness final formal tests and
approve all systens before they are accepted. Test shall be in accordance
with NFPA 20. Submit the request for formal inspection at |east [15]
[ ] days prior to the date the inspection is to take place. An
experienced technician regularly enployed by the punp installer shall be
present during the inspection. Were punps are engi ne driven, an
experienced technician regularly enpl oyed by the engi ne nmanufact urer
capabl e of denonstrating that all engine trouble alarns and operating
features performas required shall be present. The contractor shal

provi de portabl e radi os, hoses, nozzles, calibrated pitot gauges,
calibrated pressure gauges, digital tachonmeter, and volt/amreter to conduct
a conplete fire punp acceptance test. Acceptance test shall include a ful
water flow test. The securing of all hoses and nozzles during the tests is
the responsibility of the contractor. Water flow testing shall be
conducted in a safe manner with no destruction to the existing facility or
new construction. Tests shall include 100 and 150 percent capacity flows
and pressures, and no-fl ow pressures for conpliance with manufacturer's
characteristic curves. At this inspection repeat the required tests as
directed. Correct defects in the work provided by the Contractor, and make
additional tests until the Contractor has denpnstrated that the system
complies with the contract requirements. Manufacturer's certified shop
test characteristic curves for each punp being tested nust be furnished by
the Contractor at the tine of the punp acceptance test. Furnish
appl i ances, equi pnent, [water,] electricity, instruments, connecting

devi ces, and personnel for the tests. [The Governnent will furnish water
for the tests.] Upon conpletion of the final test the Contractor shal
submit a final test certificate to the Contracting Oficer

.7 OPERATI ONAL TESTI NG
7.1 Sequence
System operating tests, valve operating test, fire punp/controller test,

and jockey punp/controller test shall be performed in accordance with NFPA
20.
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The jockey punp pressure switch shall be set to energize the jockey pump
when the system pressure falls through the pressure deadband, and shal
open upon re-pressurizing the systemto the setpoint pressure. Upon
further |oss of pressure, the pressure switch for the lead fire punp shal
close and start the main punp.

The [
_____ ] sprinkler system] [and][or]
manual |y when the starter is operated. [Punp(s) shall continue to run
until shut down manually.] [Punmp(s) shall automatically shut down after a
running tinme of [ ] mnutes, unless manually shut down.] [If after
[ ] seconds, the lead punmp can not maintain a pressure of at |east
_____ ] psig on the system Punp No. 2 shall start.] [If after an
additional [__ ] seconds, Punp No. 1 and Punp No. 2 can not maintain a
pressure of at least [ ] psig on the system then Punp No. 3 shal
start.] [Failure of the lead punp to start shall not prevent subsequent
punps from starting.]

Fi nal pressure settings shall be based upon actual performance during
accept ance testing.

. 7.2 Testing

Testing of the automatic operation of the jockey and fire punp(s) shall be
performed. The inspectors test station shall be slowy partially opened
until the jockey punp starts. The inspectors test shall then be fully
closed and the systemrestored to "nornal" status. The inspectors test
shall then be fully opened, which shall first start the jockey punp then
the lead fire punp.

. 7.3 Adj usti ng

The pressure switch setpoints and deadbands shall be adjusted and recorded
upon successful conpletion of the above test. Deficiencies such as rapid
cycling of the jockey punp, activation of both fire punps (non-sequenti al
starting) and simlar anomalies shall be corrected for final acceptance.
Al'l trouble, supervisory and alarmconditions shall be verified.

. 8 PAI NTI NG

Manuf acturer's standard finish equi pnent surfaces danaged during
construction shall be brought to as-new condition by touchup or repainting
to the satisfaction of the Contracting Oficer, or replaced with new
undamaged equi pnent at no additional cost to the Governnent.

Pi pe hangers, supports, and other iron work in conceal ed spaces shall be
t horoughly cl eaned and pai nt ed.

Al fire sprinkler system piping, valves, and appurtenances shall receive
two coats of enanel, color no. 11105 (red) in accordance with ML-STD 101
and FED- STD 595

.9 CLEANI NG AND ADJUSTI NG

At the completion of the work, all parts of the installation shall be
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t horoughly cl eaned. Equi pment, pipes, valves, and fittings shall be

cl eaned of grease, netal cuttings, and sludge that may have accunul at ed
fromthe installation and testing of the system Automatic control devices
shal | be adjusted for proper operation.

-- End of Section --
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